Abstract: Exposure to ultraviolet B (UVB) has an impact in the form of changes in the dermis collagen fibers and can result in decreasing the thickness and density of collagen. This study aims to assess the effectiveness of mangosteen pericarp extract to the thickness and density of collagen in mice skin after being exposed to UVB. This research was conducted in the animal laboratory and the anatomic pathology laboratory Hasanuddin University, Makassar. The study used pure animal experimental research design with control group. The samples were 24 mice that were divided into four groups: normal, UVB, ethanol and mangosteen groups. Mangosteen pericarp extract with a concentration of 50% was applied shortly after the mice were exposed to UVB. The thickness and density of collagen in normal group was significantly higher than UVB and ethanol groups. Mangosteen groups showed collagen density higher than UVB and ethanol groups. No significant differences between mangosteen and normal group. No significant differences between ethanol and UVB groups. Mangosteen pericarp extract with a concentration of 50% (2 mg / gBW mice) can increase the thickness and density of collagen in mice skin exposed to UVB.
Background
Sunlight is a source of electromagnetic energy which mainly consists of solar ultraviolet (UV), visible light and infrared radiation. The ability to reach the Earth were significantly affected by the atmosphere in its path so that only two-thirds of the earth's solar energy captured. [1] Various effects of acute and chronic effects resulting from exposure to UV that causes sunburn, pigmentation, premature aging and skin cancer are found in the community. Although the data for these effects have not been published, but based on the geographical location, enables the high incidence of various cases in Indonesia, besides the Indonesian people live more in rural areas and worked as farmers and fishermen led to research on the strategy of handling the adverse effects of sunlight are very important. [2] Collagen is one of the dominant component fibers in the dermis layer of the skin. Collagen fibers contribute to the strength, integrity and structure of skin. In the event of damage to the dermis due to exposure to UV, there was a change in the form of a reduction of collagen fibers and results in a decrease in collagen density. [3] It is due to exposure to UVB due to the effects of free radicals, which cause damage at the cellular level and ultimately result in cell death of collagen and fibroblasts that produce collagen. [3, 4] To prevent the cellular damage associated with oxidative stress, it is important to maintain the balance of oxidants with antioxidants, and this can be performed with antioxidant supplementation. [5] One Indonesian plant that can be used for such purposes is the mangosteen fruit (Garcinia mangostana), especially the use of the fruit skin. Mangosteens come from tropical forests in Southeast Asia, such Indonesia. Mangosteen pericarp oxidises clear resin that is rich in xanthones. [6] Mangostin is a major Xanthone derivative, and is present in mangosteen. In the mangosteen pericarp extract is found Xanthone content of 95%, besides it also contains isoflavones, tannins and flavonoids. [7] Based on these literature survey above, it is necessary to do a study to assess the effectiveness of mangosteen pericarp extract to the thickness and density of collagen in mice skin after being exposed to UVB.
Material & Method
The study used a pure animal experimental research design with control group. It was conducted in the animal laboratory and the anatomic pathology laboratory of Hasanuddin University, Makassar, from January to February 2016. after obtaining the approval from ethics committee of Health Research.
The samples were 24 mice that meet the criteria. The criteria for inclusion were species of Swiss albino mice, aged 6-9 weeks, weight 20-30 g, female gender and healthy. Exclusion criteria were the mice were sick and dying during the study. The samples that met the criteria were divided into 4 groups: normal, UVB, ethanol and mangosteen groups.
Mangosteen pericarp extract with a concentration of 50% was made in the laboratory of Pharmacognosy phytochemical, Faculty of Pharmacy, Hasanuddin University. Each treatment was given mangosteen pericarp extract as much as 3 drops (0.1 ml) is equivalent to a dose of 2 mg / gBW mice.
UVB radiation in mice using a 311nm narrow band UVB (Dermalight 1000) with the power of 450 mJ/cm 2 three times a week for 4 weeks.
Histopathological preparations obtained from skin tissue of mice backs by excisional biopsy. Each specimen was fixed with buffered formalin, then placed on a flat surface and cut into two parts. Making a slide taken from pieces of tissue in the middle, which is cut perpendicular to the thickness of 4 µM then was staining using Masson's Trichrome staining for collagen assessment.
Collagen thickness was measured by taking the average thickness of the bottom edge of the basement membrane to the upper edge of the subcutaneous fat tissue are marked in green by masson's trichrome staining. Results 5 field of view with a magnification of 100x in print on A4 paper with a size of 100%, and its thickness is measured using a ruler in centimeters (cm) on each field of view. Measurements were performed by 3 assessors.
The density of collagen fibers was performed using a light microscope with a magnification of 400x. Each sample rated by 3 assessors. To assess the density of collagen fibers used criteria:
(-) 
Result

Collagen Thickness
There are significant differences in the thickness of the collagen in the sample group (p <0.001) (Table 1 & Figure 1 ) In Table 2 shows the thickness of the collagen in normal group was significantly higher than UVB group and ethanol. The thickness of the collagen in mangosteen group was significantly higher than UVB group and ethanol. No significant differences between groups of collagen thickness of mangosteen with the normal group. No significant differences between groups of collagen thickness of UVB with ethanol group. 
Collagen Density
There are significant differences in collagen density score by the sample group (p <0.001) ( Table 3 and Figure 3 ) In Table 4 shows collagen density scores of normal is significantly higher than UVB and ethanol group. The mangosteen group significantly higher than UVB and ethanol group. No significant differences between mangosteen with the normal group. No significant differences between UVB with ethanol group. 
Discussion
Collagen is the primary polypeptide / protein in the extracellular which is found in almost all organs of the human body. There are as many as 21 types of collagen, the number and type vary depending on a variety of human organs. [8] It has been widely demonstrated that the type of collagen that dominates the skin is collagen-1 and collagen-3 on mechanical defense function, but the type of collagen that also exists on the skin, such as collagen-5, collagen-6, collagen-7, collagen-12 found in the minimum amount thought to have support the strength of skin, but the exact role is unclear. [8, 9] Ultraviolet B (UVB) is a spectrum of ultraviolet radiation with a wavelength of 290-320 nm, and is the most effective ultraviolet penetrate the earth and cause damage to human skin. Damage caused by ultraviolet B is more to DNA damage cells that constitute the chromophore. UVB much absorbed into the epidermis and penetrate to the papillary dermis. The wavelength of the ultraviolet most effective cause erythema is 250-290 nm and the diminishing effect of erythema by increasing wavelength. Histopathologically on the other study with mice skin, 1-µm single UVB irradiated with doses of 3 MED keratinocyte cell damage occurred at 30 minutes after exposure, and most obviously in 24 hours later. After 72 hours the cells damaged keratinocytes turned into parakeratotic and enlargement of endothelial cells occurs after 30 minutes to a maximum of 24 hours thereafter. [10] Doses of UVB can cause damage to the collagen dermis (photoaging) in mice skin of several studies vary greatly. Vayalil 2 three times a week. Referring to the above study, a dose of UVB used in this study of 450 mJ/cm 2 three times a week for 4 weeks. [15] Before the irradiation with UVB, mice were shaved in the back area and reshave before the next irradiation. These actions were taken to reduce the influence of hair against transmission of UVB.
This research uses healthy and normal mice, albino strains 6-9 weeks of age and weigh 20-30 grams. The using mice as object because mice is a mammalian vertebrate, and its structure similar to human skin. It has similarities with humans as young adults who have not experienced the intrinsic aging. An albino mice strain has no pigment included in the hair follicle. Vayalil et al., (2004) in his research on green tea and its effects in preventing the influence of ultraviolet exposure, using SKH-1 hairless mice. Hairless mice is ideal for research that requires treatment by exposure of the skin because it is more practical and no longer need to do the shaving. [11] The strain of mice without hair yet can be found in Indonesia.
The thickness and density of collagen in this study was significant difference according to the sample group (p <0.001), where the results of statistical tests show the thickness and density of collagen in mangosteen group was significantly higher than UVB and ethanol groups and did not differ with the normal group.
An experimental study conducted by Kim S.Y. et al., (2004) using mice strain balb/c by UVB with a total dose of 600 mJ/cm 2 and is given three times a week for 4 weeks will cause photoaging of the skin. [16] Wahyuningsih (2010) found significant damage to the collagen in the skin (photoaging) obtained with a total dose of UVB at 840 mJ/cm 2 three times a week for 4 weeks.
[17] UV radiation has many negative effects on the skin, either directly or indirectly. It is estimated that approximately 50% of damage caused by UV occurs due to the formation of free radicals, while the direct cellular damage and other mechanisms is a cause for the rest. Damage to the skin dermis extracellular matrix of UV essentially mediated cellular and molecular mechanisms involved include cell surface receptors, protein kinase signal transduction pathways, transcription factor, matrix metalloproteinase (MMP). [18] The main factors were allegedly responsible for the damage to the collagen in photoaging case is the presence of free radicals triggered by ultraviolet B which cause damage mainly in extracellular matrix of collagen breakdown. [9] UV radiation may activate the growth factor receptor cytokines (growth factors), on the surface of keratinocytes in the epidermis and in dermal fibroblast cells. It is estimated that about 15 minutes after UV exposure, there will be activation of the receptor for epidermal growth factor (IL-1 and TNF-α) in keratinocytes and fibroblasts. Activation of this receptor induces intracellular signaling such as MAP kinase complex which then activates nuclear transcription factor activator protein-one (AP-1). [19] ROS is as oxidant and through the oxidation process will reduce proteintyrosine phosphatase enzyme. The decline of this enzyme will cause up-regulation of growth factor receptors and ultimately activates AP-1. [18] Free radicals cause damage and the relative decline of both enzymatic and nonenzimatic antioxidants which are a defense system of the skin and ultimately can lead to various disorders such as skin cancer, suppress the immune system including premature skin aging. [20, 21] Radical oxygen species is believed to activate signal transduction pathways cytoplasm in skin fibroblasts which would affect the growth, differentiation and aging and degradation of connective tissue and can cause permanent genetic abnormalities. [21] Expression of c-jun component of AP-1 excessive fibroblast culture results can reduce the number of collagen-1 expression. In the dermis and epidermis, AP-1 induces expression of MMP collagenase (MMP-1), stromelysin-1 (MMP-3) and 92-kd gelatinase B (MMP-9) that destroy collagen and other proteins that make up the extracellular matrix of the dermis. AP-1 can suppress gene expression of procollagen-1, procollagen-3 and TGFβ dermal fibroblasts resulting in decreased synthesis of collagen. [4, 8, 22] Antioxidants are molecules that inhibit the oxidation process of oxidant molecules. Oxidation is a chemical reaction that transfers electrons or hydrogen from one substance to oxidant agents. Antioxidants serve capture compounds and prevent a chain reaction. This mechanism works by binding the metal, transition triggers ROS and then set it aside. Antioxidants are included in the secondary antioxidants are: Vitamin E, Vitamin C, beta carotene, uric acid, bilirubin, transferrin, lactoferrin, ceruloplasmin, xhantone and albumin. [23] The study conducted by Ericson (2014) using a solutio of mangosteen pericarp extract with a concentration of 95% showed significant differences in MMP -1 and the amount of collagen. [12] In the experiment of making extracts of mangosteen pericarp in the laboratory of Pharmacognosy, University of Hasanuddin, the maximum dose that can be made for drops is a concentration of 50% so that the mangosteenpericarp extract doses used in this study was 2 mg / g BB Weight mice.
Mangosteen pericarp oxidises clear resin that is rich in xanthones [6] Extraction of mangosteen peel found to contain 95% Xanthone, besides that it obtained also contains isoflavones, tannins and flavonoids. [7] In addition mangosteen pericarp also contains anthocyanins. [24] Xanthone is a yellow pigment found in some families of higher plants, fungi, moss plants. Mangostin is a major Xanthone element, and is found in mangosteen. [25] Xanthone are polyphenolic compounds with a chemical structure containing tricyclic aromatic ring. This structure has a biological activity such as antioxidants, antinflamatory, antibacterial, anticancer. [26] The antioxidant activity of the skin of the mangosteen is very strong as a radical scavenging. [27] So that the antioxidant properties of mangosteen peel can inhibit the formation of ROS, and further inhibits the destruction of collagen by exposure to UVB and increases collagen dermis.
From this study it can be concluded that (1) the mangosteen pericarp extract concentration of 50% (a dose of 2 mg / g weight mice) can increase the thickness and density of collagen in the skin of mice was exposed to UVB. (2) it is needed to do in the next research on the role of the mangosteen pericarp extracts with varying concentrations and dosage due to the corelation of the thickness and density of collagen. (3) for the next research is interesting to study about mangosteen pericarp extract role in inhibiting of other sign of aging process / photoaging.
